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On April 26, 1994, representatives of Apple Computer, Inc. (Cheryl Vedoe,
Sue Collins, Jackie Robinson, James Burger and Henry Goldberg) met with
members of the PCS Task Force (Robert Pepper and Donald Gips) to discuss
wireless computing applications in education. Copies of the attached documents
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any other facts or arguments that are not reflected in its written submissions in
this docket.
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the meeting occurred.

If there are any questions in this regard, please contact the undersigned.

Sincerely,

/,1(.uyt1-r
Mary Dent

cc: Robert Pepper
Donald Gips

No. of CoPiesrec'd~
LiltABCOE



RECEIVED

'APR2 819M

Apple Education
Research Series:
Effectiveness Reports

Spring 1994



...........n....

..., •••, ,. .. ct••...,,.., ...........
f.t••" One .......
......................n........• "1"'·
."..."., &1M .........., , ,.....
MIl oover IftCI
..... u, for tNlr Job
..rch.

Preparing Students
for the Workforce

WMt ..,.:
Computers help me buic skills needed to plftidplte and succeed in

\'OadontJ eduadon mel in the waicfcxte.1
In Iddltion to hIIptna deItlop Competencies in beak: skIMs, the aperience

ofusing technoqy helps prepIte them to use the amtemporary tools of the workplice.2
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Preparing Students for
the Workforce
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High School Science

"'wor1dnIwkIl CC 112' me QW;Jl_._ ... to....
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High School Writing
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High School Writing

5ades • WI I II -ace-.aKa belween ,-,CIDIIpJ-
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Management and
Administration
Why UIe r tool.,

'dliCIpIM 1IId hawe CIXlImOUI to COIM»
DicIre Wih -=ben, ••,••j"JMI'II; ftnd1Dd'"JDbl people;
IIId "~111r*-.. TIdwqrbeIpIlChoollelden ICCOIDpIIh that..wkh
..-t8dmtT-...-a*y,

CompuIer netWCIItrI, tIIcacI* mill, preMnCldOn soltwwe, de....pubIiIhiJw. and
compucerd....ftd compoa.usoftedUKqytha£..alChoo1~

more "Clilte in his
orher..,., Pet~f,
1oaI1IIephoM me·
Jnp, _1IIhopI, led~
to be hIId CJWIa' a-wwk,....
1IW the.....-.lind dine
away tom 1dIooI. 1ItUonic...
I1Jows beel wtdt..
_ tbebound·
..tidme" pIII:e. And
powedul dJIbop pubIIIhina
c...... pIIIIilldloolldrniniJo
a-.on to mille p.mfl.u'onal
praICIIIIdOnI to pnxs and

.............. • MllslJa'iII. coIJeIaues·....,tt..,....a...," ..School
5IudaiI fnfaIm.a s,.em.

WhIt .... " ........:
~~ lidpm. (and tIIi*I) to aU tel£helllldlChool adIIiAiIa1­

ted, for It benne« in ICMol ute, increIIes bodt IdndnIstrIdve pI'OCiueMyInd CeeIi'II
d~.l

PrindpIIs UIiaI.....~pu~ in d1dr tehac* report an
.... in IUtcnamJ"-.a aIk:e ccnaol and the IbWcy to be men pcnonIIly
produc:tM "WOld plQCl '

PriDdpIII who _ boIb IdrJiniIaIdw and educational appbions of
~ feel more COo in dIIIiaI wIdl sta!requestS IOd purdwe dedsion5.'

IiICIbIbhins a-homework hodine- usms teJecommunlcldons inCraIed homcwock
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Management and
Administration
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DIn H. WIshnicafLy (19Pl). UIlnI dt mail in an educadonaI semna: 1IIoorniftAIon. IN:
Phi Delta Iappa1dsl6d, 16.

....- to oaII or VIall:
T_r-aa.. LIInry.... fupcnIIar, SIoux FIls Public: Schools, 1116West NJndl Snet. SiQuI
..SO 57104,~1·7951
MtIdII Lyle, Prtnc:fpII, 1.0. *Anhur_ary, 330 East Ten MiJe bd,lenw'oIa. PI. 3253-4.
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Middle School
Social Studies
Why..oortIpu'" III 111I ,

Social KUdIes JIIouId tIImuIIIf biJb d chinIdaIlftClwlysis.
~ Iftd0IIIIr Pft"Ide powedJ1 rooIa b' lenqCCftCePtIt fIIdn&........., 'U " ..,..'infonIMIoft in Olderco"decisions.
StudInU CIIlWi die 10 tllIItIIIIf«m ideM,_~, oudine dleir
......,<JrIIIiIe..1Il-. IndCQlllCttone Idea to the neRl._~,
ItUdencs CII1 work 111111_,........_ raouasM die)' coIect da,101Ye
pdJIana. andde'" IIIWIdIM. s.dIntI CII1 UK muldmcdla to creae addn&.
inbmDe~nwioN_ tbelrdlrrmaes.

MIddle 1Chool__ c:hIIJeItIedbr~ IDd '*ed
teeh.-dQIIes. SdIooIsc. 11by~new~
appIOIChes IbM _ me _1IImiIdona ofhiltCldallMIII ro ......-iIr
queIionI offtIdOaIIAee '1711," -.phy,.mes co powerful telllIth and praen.
CIdon tOOk. In the 1OdII..., an help !like COOQeCians to the nil!
ftlOl'Idt provide ICCess to enormous IIDOUftts ofinlonnaIion, and encoU,. coDaborati~
work.

C".OM tor re••_ .....:
I....,]. (1,",. ocrlb -.11It~""Iea11i.:~ InCl alecdveowames.
}oMIMIO/~~J1.m, 9{2},1&163.
'WNIe,c.s. (1~. Dell'..........,.. 1._...,.MIUCI\nd....wih. ­
CDIIp....,.......,.fJIOPIft·~cf.N?--~••n .. '(r),3S5-375.
tJadcIon, D.,JI!Ier, c........I.J. (1992).~~ lOOII: Pntiem
soMns In Jrlph1ca1d11a wlysIa.}ourrttIIof~~RII. vcb, 8(1), &67.
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Middle School
Social Studies

4_Y.c., (l991.MI).11Ie..u...OD conr.- :C..__d
canplIICfllldprim'"-...cdaIL"'"tiMe ' '.' "~, 'SolOS.

'TbInIII to :
)Ma BIfth (UfO) rJMruaion in 50dII srudIes edId'iOn......an. D.C,:
UJlIIeI*YPless 01NIIeIb.

.....Iudin, T ac.er.daIl (1987). ComputerS and sodal audies: TIa'dI and
cIiftIaIons. 7itSocMf 1I(1). 7·12.

....Y.leeda Qr 1 •• lID. Ue (1992). TheeleaofHypaClrd.......on
IInawIedF COMIW!ion"'? -1£1.-..r:ihumanitics-t.ed inbmadon. (II) 355911)

a.taS.... (19ft). T......lDdsodal smdies cduadon: Potatrills anda~.
NASSPJul""" 7S(53t), 33-4l.
JuIeaeA\US (1"". Tec:hnakw-' bdIfIe·~ ,O'ter+¥>,5IJ(J). &84.
Ina1JIaclQ (1990). The wired cMmam: Amedcan educ:adon pson-line. PbtDIIIII~,
12(Z).109-1U.

....Iar~(19JZ).....1Ibruy, Media, Rcseatth. a..t Infomwian Skills.
JIIIII*x.w- 7J(!), S29-S32.
TImothy1')'ler (1992). ASchooi wkh Its Own 1VSwion. hbIaptIJ, 72(4), 51·52.

...... to...wWl:
c.IeBIrr. PmdpIl. BIoa'n'"NIddIe School. 151 last Pairfield Dme. Pautda, Pl325m.
~*'Anne ChIrmn, Pdnr::ipII, TrtdNm Middle Sc:hooJ. 948 Cole DIM. UIbum. GA 3Q24'.5e8,
4OfMl·l105

CIIIoft Hanefdd.T~ CGOIdiI.c. !1stADen Counl)' SdlooIs. 1000 PraIpea AtenUt,
New Ibwen, IN 46774. 2191493-3761
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Middle School Science
and Mathematics
WIIr" OOfftJMi.llN" MI••••heoa eo....,

An 1Dquiy..,...:b.1IIlIlIeDod sdencc IDd mIIbemIcia......endoned
brboIb NCTM and NSTA.ID....1ChodI, IlUdentI beDclt &om coIIIlxntJw IaminI
IDd..opponun1Ir10 I ~I." uy out aIrImItives. Tbc:yDeed eaatent and pnxaIIS
CXJftIl«1ed to the warld ....... 1bcmmpureran playaliIII role in rnIIdna
IdeftCe and~..~ and ,...,.. Iot acuclena.

Tech.1OklIYdowI b'dIe -ciDiIttl~ PfO'IdInI hIndtGn apIItenCa for
audencs. 1bereare J.~ IUllbercisdence IeIninIoppcnunida on~

neuaW,. pMtlllI.~
~""IIIdJnme bind
I!~JIbCntories.
SImuIItion scftwB Iliows
studenu to In-.awith crMron­
menrs ochawlle unMiIIbIe to
them.
~""encour·

aaesltUdenCSlO1PPIr mad\..
to l'fJIModd~ in oa*r to
...............01
the concepD. T....blips
them...~,analyze
idas, IIlC1 ckHdop coriCtpWll
Cruuoril b'tbWiIII and
probaem ....... n.yClll do tal
tdencz, apply.-...acs. and
shate their bdInIt wUh others.
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Middle School Science
and Mathematics

SIudaa who \lie OIl ., ... ix'madt problem solving imprOIe inrerpIrIonaI
nWdoNhips lad iIacrca.....,. '

StucIenrupeDd..........._ interpredna dill when dlcyuse campulCIS

in an~ prcbIem-IIIIed curriculum.'

COa for Nil :
1 .M., SIIaIMn.J., -.1.,,..,A., ItynoIds, H., DRmennan, c., (1991). Can pupils
...dIftIuIb tbeirOMlX , mrA"'••'*cia modon asor.....16J*s%.'......,2600,~,.,. - SlllD.J.5., NIcI1rdII, I., and JIril!dIer., Y. (1990). An elIperio
-a~ of [I' emIIalllDeftlS: Trldldon.1 and 1IIkmmInpur.et'•
....."."..tf6flwwMcwttlCit ". 6(Z), 183-202.

'''''''J.a1WIIr, .... C*1).111IiIII*t ofmicrocclrnpuIle.-ed..an c:hIIdawl',.,
10-..pphs.}tlIIIIIIJ'" sa.a '-*'f, .H(4), 369-3m.•ICC, liM, M.'
SafrIer, N.B. (19ft). Haw. m'e .' dldmce in8uetx:e IcnowIedsc ........?
joIIIwMtfl8llrdJ IIISt:iIIIII1M '·,.Jt(9),761.7&f.
,-." I.a II. (1993). PdIadNII..for cxnpuaDonal rnodeIinI-~_1iIIa·
.....21(5), 2OS-261.
.1Mn, ItSqIr, N.B., LIIIiI. aSllln,J. UsiIW IIChftoIaIy to RICh~:
!td'* fplllf'l"d" II D.L. ....... (F4).NIIJMcMI........,.
_to .,~__.~SpnIwer-verII& In pal. AIIo••1fIon, loS.••
linn, M. (l991).MoM" 13.....1iUl"1'iIJ"Id~ 1IIuutimt.. DtsJr"'w......
- .."..,..,.,.•. No3waod ItAbIa PubIshinc Co.
'NIels. M. (1992). WindI ofChIJIee· 11IIt~T..wr, 19(6), 32-35.

'Mewech,Z.llnrldlld, B. (ltN)....how much an cooperative. cntIronments
enhInc:e mamlYand sodII t*ionIhIps?IMImi1fI tmtIJt&strutlion, 2, 259-274.

......... to .....:
john IdImla. MIeccaYIIIla•., (lffl). SIIeIIkc ldcconterencina~Mauac.huscas
Mel GamIny.~Tn'• ••41(7),61-64.

IIndoIfTotias (1992). MaIh _1dIftae edlation lorAfrDn..American yourh: Acutricu1um
chIIIerwe· HASSI.,.. ~(546)•.Q·SS.

]. McFaul (1991).• fJl'Cliea .... brJ3II school science down to earth.~~ 6(7),9.

C. L.wmon (U9O). SrwaIM fir~daabases into sdenct.}oImttIlof~ in
W'JIIIID:saMsa.a1·' .•• .9(2), 11·22.

• MIDueI YutIM', et al1he 01.,,,.atoOl Cor curriculum dewelopmenc in the dassroom.
~MfIIiJd hrIIrJ,.",..3O(3) 1993.

....... to ... or villi:
IuIhie -...,JbIIJer.T~. CmiaaIum CoordInIIor, Park Tudor ScMol. 7100 North
CoIcIeA¥al\le, IndianIpoII, IN -462«), 31712S4-2716

SCCwe Simms, Technolcll)rTt2Cher, westJunior KWh, 1309 HoDy Drive, 1tichJrdsan, lX 75080,
21~7().S3S9

• 1* Apfk CoIIIpUler.llK aM MacinaoIIlII'I a'ldemrb ot ApfIt eo.,.ncr.lae.,~
law U.S.A. and olber couftules. iLmt ID~ lorDOIIpdk 11M is panred, pnI'idcd thiI JlII"'icJrIoft it~.
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Middle School
Language Arts
WIly &lie 0''''''''''' In ..I".'"h _way to_... Ills 10 CNMC it. AJanautien c'nruOClm Jhou)d be a
walt caterwbeR IWIIIPI CIIIIt JX'Cl,sIICNI-IooIdna...pmduaIons, from
JIft*l fO poeuyro _Ald.,MouId wort~ IIIInita is
......,elecUte. &he ldIoollMl Compucer networb IInkWliln wiCh one
.....provtdIIw_ _1eImcrs need,..wtIh peer inttrac·
don b l'I¥iIion and cap'1--'1brouIh the netwock. SlUdenIS commtnII or
<dIhorate on me..__hm CCIdIpUIIn in diIerent ~
doni.... tbc nawodL10'"RURd die world. In tbeIe ways, teehnoIoaY bters
~ and Pf'O*doe_ ...1JId ideII•

...... is Il1o."awcJ*t 01 the mkldleschool",."" CUI'l'iCUlum.
TecbnoIcJsy <:Ill suppGft""....t d compn:hensioft sIdIk by J*iIiIquestiOns
and~ MItOIY tuppllitl Telecommunlationl and muJdmedIa teehnoIoJa
alate fuftcUonIlw., I' eIll'tIOnIlen. where radInI-"~ in
tile concat ofaccompIWP' CoqNra pqrama surrowtd Iftd support che aa
c1teIdIaI wkh Ilu. fO JIIPbk:s. sound. muaic:, anAmlllon, IIld video. Click
Oft aword Ind ftnd eM howII"',or what it means. in !nIIish or In Spanish. The
<XJIIlP'Itel' can Iftft reconIa chIkr.0111-"and pIIy it hick for his own analysis.
TechnoIoIY aBows I fully imepred approach to the Janauaae arts•......,......, :"lewtlche flllbm bznd that when word~ UIe is combined with
1ft6cdve CIIdlIna IIIOdII, IlUdmaIChiM at I hJPr level than d10Ie not~ a
worc1~.1

Studies d mtIkJft Oft die ward pmceuor pojnt to an inaase in the hquencyof
rewtsIOIl. kwtrmink cIIIId..CIJINC.1iOnS.1

.....' UlIIaIcomputefreldinipmea to~ and reinlorce
....~ nared aIIPftcIntpins on radingac:hieYement and
!mproWIed Ildruda tCMId l

Wben~ belUI"", ItUCIaa Ulialliptop com.pucers to... journals. wrtte
....1Dd CX)Iftpiece s \D ....mJdence and En8IIfh dIues shoMd marked im·
~ in Ihetr IIIIIty to aamuniare pcnuast¥eJy. orpnize ideas Jqpca1ly, and use a
lx'OId ¥OCIbuJIIy eIIctheI,.'

Studems putidpIdIW. wrJ&q1L1l¥tties~ tdecommunlCldons show dramatic
ImproNments in~ qtIIMty Jnd ICdNdes toWIrd writing, and often improve their
tadlnacomprehenllonand~, as wen.·

Effectiveness Reports



Middle School
Language Arts

alddleDocl.........~~_qud&yd...................11I. 1,,,_~srnrttIeS·More~wdren

Dprofl: dM!Iru'....~ ...CNIIi. nanathle.'
SIIIdenIs In ......,....c:.nbnwboUIed1"~"'lln'. ,1Idud­..CD«lM. 'fidecNIID,....,._ fD~_, plan. and decI' , F.b_

wrlreJIPQRS...-s ill'W....ciaDent ImowIecIFand~a...........'
AaJIIIPUIlef<. n I.d ... • IInIa'uaion pqram improued~ spdIina

pedx~"""'.7

CIIa tor 1_
'__,L <M') JIftlUIIlXI. ArISeIR:h O'CIvIeW.~J8MtdI,
JS(1),~.

'.-a,G.(19fZ).11!cIl.IU' fIIQMIf.-rlCJlwlewllhprtnMd.....rotnhwelhe
........tI lIdIIaIr 11 u NcM tJnM!ISiEy. (ED3~ 560) AlIa, -Ana90. C.
(lt9Z) 6afl. • '*d computm on the JeIdIn& achiclemell sam d
.......-:Ie..rl 21 (II) '" S4ot)
'MIt' 1,I.aaa."k (1IJS)....c.eof...PuIse:PupiIs........ucila_
....r....."".,~.16.NewYcR:·ee.r forTechDoIo&1 in F.duc:IIian. (ID 3S81Z2)

c M.(19fO).CillIlLlII .1.1 "CD ......:ArooIfar~lddIwtdasodsy.
..... lM J C 111 ••1(4) 25S-263. AIIo. see Jk1, M. (1992).AA '...
d ..-: 4_lIIIIIyofleniWdrdes.J.'**'l.-'J..w......
-.J(I).lS019 SJ.~ ..........pmc:MS wriIIna sIdIIs 01 rlIk"."IaG. I'._...... _ ..«dIe~,word pmcnrinJlOftwate,
.................tbIa l1aM:niy. (11)350 S6f)

''''A.(1992). A m In cfI--.s'I&fG_*»,PrOC.6n1j1a't.......f ·fby
......,.., pt _url~dtheAmaicln Mlaion
...dl SIn ,CA.(ID""~'"

'...,S. (U9Z). 1M TecMoIaIr~ Project 0tmIew. Newlon, NA:
....1~CGIpcndan.

1AIIIIIk, I. • _ derIJIIlIa.J. (lJJJ). c.,....c:annIed spellilw insInaaian: ACIte study it
~~.}DtInItIltfH?:.....~'-tI1cb,9(1),17·28.

~to"":
...r.,ManflO"aY (1992)........lJtnry, Media,~,and Inbmabon SIdIIs.
161DIIIlI JIrp}Mft, 73(!) S26-sa
TImodJy1'yIcr. (1992). ASd1aaI wth fa Own 'IVSarion, Prtncip4J, 72(~ 51·52.

....... 10 MI, or vteIt:
ann HIneilId, TCIChDokIIF~...AIm CountySChools, 1000 ProspecI.wenue,
New HIva, IN..m~, 21'f49H761
Joel Odeck, CcJmpurerCooftII-.or,MellI MIlner School, 713 Ramsey Saeet, Nash6, 'IN
37206,61St2'"-9261
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Elementary School
Language Arts

Effectiveness Reoorts



Elementary School
Language Arts

................ddlnewknoMedle.........•
wriiIW iInpIote.1IIInIrbecIuIe IherPte SlUdeots more opptWlUftIly10"*an Ihe
camp.xer.5

C'll1I for " ull:
l,...,J a-,I.~ _«dIe~......IIDGI.a~
......cIIInam. t2"" r..,1IIIIIIJRIporr,,.,,2. lJfttvasity fiMichipa and Apple
COI'lpultt.

10.-.M.S. (*7) tt....../JIOUID'OfII6tLqll' "7c(t:#ff/JfJIIIk1t
.....,• ......, DocaII dIIIel1llion. NoRhweItem Uni¥aIky.

.....11. (ltIP) IfC.I' .a.cfIIumoms. ]atrMJlof;' FF ...~..bI
M"",,",22, .._ (lfJO). CoInpIxu-medlaled~: A toOl for
NCOMCICIiIIIddI wiIh 1Oday.J. ...r......ImIbt1llllWrltS.1(<<J). 255-263.

......C.A.. --.J.$.,1IIIaI(D.I..IIarriI,1. a0winII M.• (1f'O).c...-ri8'UCfiCII

...... " 1'11.'1.1'- en.. NI.. lftdOlbcrflaan_1nIuena:
lddeidiICDt....tf, Q f.41-JC. 6(3). 311·328.
'DeIpot, P.e. (19t2). NunIIIIIa6eCl • tlnbdon abiIicies olllClDftd......byusing
IdebcxIkCOIIlpUIeIS 111) enhtncle die WItdIW pmcess. NoYa UM'mity. (ED 351100)

,.........
...~a l.ou Gea (1992). cc.pucer ease. PIliDtJII4KIIpptM. 73(6),471-472.

U. P. ""(1992). CMdIIn ..........:~a:JInPOfmhelp?~'I..h.,. .......­
.....,'(5), 146-50.
J.....acheidt, L Pal,~ ....al. Tcbq (1992). t1Iitgme c:ompurcr IS.....poni:IIo.
'. C¥P'!IlcIMl'nt 4!P(I). 73.
PIIII Nc:Carty (1992) lhewodd _the~.p,*"f»/. 71(1), ~10.

.....L now.s A. Go" .h (1"l).A~J*II1IIShip: The arlrchtldhood

......Iftd the 1Choal ltIlWMx.ppa. 73(7). 533-536.

....... to OIl or w.It:
Alice~ ........ teICher, Solon Robinson SChool. 601 Peuibane Saeet, Crown Point,
IN$7, 2191663-2S2S

..WbWIr. CocxdiIImr.......TfmnoIOIY. Dnchm2n Elemcnwy SchoDI•
• S. Congenr Ale•• TUCIOft,AZ 15701, ame-1735

!IIIdy.....A••". PIindprI.I*Wylie Demenrary SChooll362O EtwiIl bd.
CIwIoae. Nt X273.~

CpndUc.a.ap,~ of!clllclaonll TedindoIF. WIIam Scach !Jemenrary School,
770 Middle 5aeeI, Weymomh. MA 02188,617195-7589
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UIIftI ..vi'•••••, ., ...
................ enct
...".,. 1ft rain .......
"., .., .
'J11I••••el•••• to ...... own
... ..., IftIntlrIllM
,.,,,, fOr r".Im"to
r'IICI.

Elementary Science
and Mathematics
..., ,..utlrlfIr .,••,...." ••1 ,

QIrnn leD by.....ee....CIIl,.,.¥till tale jft 1dmc:e and
~ct,MmIc-.,lIlIb'''' SahlredT thc~
.....beUMd ..cdu '..,.IanCGiraIld ID.mo«
«WIf"eIldenceand ,.~ build OIl' dIId's naanI ten·
dency to pia, b:us on prolll n r and CClIIIIlUftiClllllel·

In Ideate,~ blip the tubIect lallDd ICC "'llDcbiIdren.
U*II COIIIpUter'" to ,11'1_""" IWftOlb. studenrI ill••,..ofchc
world an pddpue it paola Ja wI*:b they campa the Iatadl cI aaby. one·

.....t*k or
catuIIIIe the1Inb'.~.
Jn~"".encour­..10....,.......10_
wotJd pcoblema it 0IdIr toJin I
deeper dtbe all-
cepD. TedlrJl u
"'~""'idIIa, IDd
deftdop CCIaJIIMI for
din1dnI-pra~11 ' They
dol'lllldeDc&t"'" ........."and'" wich ochen.

Ttdvdrw •
dwice to be. c:aNMII." allows
them to do~"once only
rCId about In ttJiidloola md
Mriboob.

Effectiveness Reports



Elementary Science and
Mathematics

aMen__a II ", q hlSd ... ' PR JIIIth pnr".$
........1' at." •• gp IF Oft. 121 tall. ......10 's .. H"_.,.....ila...... •........'11 he.__..' s

0aIdren-'ta .. IPI 7" g"'llIWitS ftman: ......-s and prder
IaminI on COBIpUB5 to ..........worIcsheets cr pndrtaft rtaehinI-'

eIlL'"''.... Itt ••••:
1_IIIIcwIt.JJ.a""'513111,1. 0"1). 1lIIIIn...-..............in die «It..,. :~:'.tllrI.lW~ 3(3-4), 325-m -7JIIIcr,
I.Y.aren, (JM). ~jyd===.cm.-rIilalcy...P at '....
_lI'Iedand......n 'r ••1Iv~}ttIIntII/cf~",.19(1),~S1.
J ......J.aSOUk.IL(M).A. 'F""4f~"...,·.."..a ...
J. ,. a.._ ..._ :.=>IIdIUheJ6llcMhJ!duclldNll', I r:hMlDdl-
.... (lD3~1M);a.-.&", . c.p..-r odIt 11 1I'1IDdeL
'-tJ/M CI 11 ,.,r.'n .. 'I' '.. JO(3).81-94j 00uIe (19t1-1tP.Z). TadIiJa
-.a.DllllwIdl~ "'tiMQPI/1tIIIIJT~~ 2I(.f). 261-302.
J.... C. (1991). • I 1IIdt GqrIphic IidI Network. Oak Broci,1L: Nonh
CtImIJIdt.,........ till...,.
4 Nix 'W, D., • til.~. CIS'''- zwlMlt3n ctcoIIIboalive sdence iilVICIIipioils.
~ttf+,,.,,.Cd,, It.. c6,S(2).lS1-166.

sa..C.(1995).Cat,. Hat. .·IW.....~JOcMM... :s
••• P1r1br1.....lJfIIIlIfL __MA: IMIdaNJ Dewdopment Cenrer.

'VIIx, N.H. (l991-W92).•- 'I 1, • at...JIIicmcoIIIpuII, pndIion radIiw. and
.-....sro....bMicn-,'IIiXl fica. }oIIrrIIIlof~T""".s)srIJN.
~, 179-t9fl.

"'*'..10 :
....A. aTed $.1' .. t..... (19f5). T'"WOld pmbkms 01me pile. UtItWkNl
, sa # "'!IJ(T). ~,..
Jtm:iI F. CInlJIbrI·0->. ~4IU:IIin the primary mathemIdc:s dI&wom.
..••, Ilk TMaIiIr, 3'(6). 22-29.

1idItnl.....C1'I8). IIkotc11nIpertmaer and area wilh Logo. n;,Nt*JwIk TMdMr,
J'(1). J8.2~.

.........NM:h. JIf3--onra:hnoIoIYlndsdence JkaIcy.
s.b N,1uczjn (l99Z). )nI" rL......_ me dutroom: lessons &om the pro;ea
amJ) 8IpCdc£ee. PbIDIIM~ 74(1) 33G-333.

......Ie'" or vIIIIt:
IfI luttle BIn, TedL- '. CGaftIp .Ior, MeaopoIIran khooI DiIUiCl of1Vashiwron Township,
.1 East 79!h SIreet, ....... IH~40. 3171Z26-4239

IeIIh HInson. Sc:ieDceaTedmaIcw'~TeICher, 'FQnIdkI. PukMapel School, 2323 Pord
Snet, Fon M)'CIS. fl33916, 81~52·1750
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High School
Mathematics
wtIr lit .....,.... ull.n'_.100Iin.. a i

•• ' 1._,me CXIIDJM*I' ~

.-.aCOD01I* by E ,.,_ ,,.., SludeDII_ own campIa

..by _II If ~ iTherCJft
audyphenoaMnl, , SIudIIUI beconIe rhey identify""'c"behMW, "1•die uaderwhich Ito=n,...,. their
~ lid _ ......,.., Students cantlo tDIIhemIdaand be .....Id in
aatM prd)Iem IOIviftI.

T....4tdl am:uIa
reduce die dlleltUdencs
muIileIr PIII*JftI__ "1 ...
out«~,_ ....
lid rnodIIIla 'I I 0, Cat, lor
dIIt~,Ia ..._,lid.") an
puIMqu.".of"', wftcn.
bow, lad......"... M the
N....CoundIafT.....ci
~-.-rbenn

~.chI.dthevuy
__afcbc ,_ impor._10 the
~""""""l&IeCO
~dJem."..... ,.............

So*"ts who..~ J'IIlID........poIItM 1ttIludet1llaur......
• ......daa aDd Ibout .... in I'fICIIJ, and show....t ..... jn pmbIem­-.Itdzylad CDIIIn&"'Ii rile. 1

Comp,ard II' RUdcnc GpJondcn IUppoftI inIcruaion thai
~.llUdcnrs'~? flawhendr:l pdndpIeI. J

StucIemI who weft In _ Oft...-esrYprobIemt thawedin~ on
~ problem ...,.,..mIdl~j they 11Io reatIed SIBnifi-
andy hWler scores on scandIrdIzed 8nIl earns.

Effectiveness Reports
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Partnerships for Change
)/1

,/

Sfnee ,. Inception In 1985•
.. Apple a-tooma of
TOlltOiJOW (ACO" prollCt ...
.......... I*tMI"Ih'ps wIttI
IChoot d..trIctII and reeeerch..
across the United States.

In the 1110 ACOT ,...rch
report SUIft"'.....d ...re. Jane
L. D8Vtd, Ph.D•• dlecua_ the
evoIUIton Of ACOT and lug••••
tin.... thet might Influence
tile _ICC•• of other ectueatIon­
......... JNIf1nerahl". To get
... COIfttIIete report, _ the
Infonnaltlon section at the end.-­
o+- +W~ Sv......~y.

IvoIutIon of ACOT P.-tnersh'pa
ACOT began as 2J1 experiment about the
effects eXcompurets on eduation, 2Sldng
the question: What h2ppens (0 tClChing
and leaming when every teaCher, and
every stUdent, has twO computers--ofte 2t
school and one 2t home? To 2Il5wer .,
Apple set up research partnerships with
several school districts.

The partnerShips began 3S staightbwMd
relationships between Apple and the
school distOOs. Apple provided t:qUip­
ment and techniCal suppon. and the
districts supplied teaChers and StOOenIS
willing to experiment with technolosY,
repon on their experiences, 2nd be mil­
able fOr study byApple and Apple's co.,.
sukants. Aslhe panidpants gaint.d molt
experience, the n2ture of the partnerships
ch2nged. their number grew. and the
researchers' initial assumptions
were revised

Initially, for ex::unple, Apple's concept fA
technoJosyaccess ilt\'Olged ptO¥idins tzh
student with acomputera home and.
school. But the rcdities ofthe classroom,
and the continual ~ution eX rechnology
haYe Ied},.rorsalf to condude tha sm­
dents and teaChers need different kinds
of teChnology for different purposes, and
tlta they ak> need physic31 space for
using odter materials.

Acar scalfaka initiaJJy assumed that die
technology saturaion, by itself, wouJd
spur d12matic chanacs in classroom pt3C.
dces. They found,h~, ch. fCJChers
tended to incorpol'3le techno. into
their existilW practices and styles. And
they rcahcd that it would require a

fundament21 cukul1l change (0 translOrm
classrooms inro environmentS~
te3Chers fdciJitate student Je:arnjng. As a
consequence, ACOT staffprovided new
opponunitics for teacher lcaming (with
on-site expert help and intens~ summer
instituteS) as well as opponunities for
colbboration (with adler edUC2fOI'S and
university reseatChers--in person and vi2.
electronic rmiI).

Investmenta end Benefttl
Both die school disuias and Apple fund
technology and human ~urces, and
these investmentS yield considerZle be.,.
efits to both partners. For eample Apple
getS rraJ·worJd Iabor2tories in vmich to
deYeJop and test new knoMedge about
teaching and /earning. And the schoof
districts gain 2 cadre ofteJCbers 2nd S[u·
dents who 2I'C becoming natioJ12J CtpertS

in t.eaehing and mine with teChnology.
The panners :dso benefit fiom the rich
experience ofa joint venture thai hIS a
strong commitment to strengthening
education.

In addition. obsenations ofACar class­
rooms demonstralC dw ma;orchanae has
occurred at sites with 5e\'et:aI )aIS' erpm.
ence. The teachers and students are pl:ay­
ing different roles, and then: is more
project work, more coopmtiYe 1e2min&
more individualizat attention, and more
interdiscipHnary activities.

Some ImpfJcatl~tor
Other Partne,.hI.-
Because ofthe cbssroom COf1tClCl and the
research focus, the kinds ofpartnerShip
represented by the ACcrr sites :are differ·
ent from typiaJ edUC3tion·business

ACOT Report Summaries



Partnerships for Change

pan.nmhips. However, the Arm experi­
ence slJ8Ie5f5 some imporunt conditions
thal are neceuuy br the success d any
edUC3lion-business pannershlp.

• Pannerships must be basl:d on shared
goals and aliequently reaIftrmed com­
mitment from allleveJs of the school
system.

• The business partner muSl demon­
str'ae th2l seff.inteteSl does 110( met­
me the goals ofthe pannership.

• The distm partner must provide the
conditions needed to nURUft!: an ex·
perimenC3l setting, and the openness
to apply the lessons learned.

• Both partners must n::alize that partner- .
ships created to affect telChing2nd
leaming require extra time be teilCh­
et'S-QS weD as intensive professional
deveJopment.

• IMOYJUons must mesh with existing
organizational structures.

• FJcribility is key-for teachers to work
rosether, to change schedules, to
experiment, mel for aU sides ofthe
partne~hip [0 learn 2nd 3dapt
continuously.

• Oeac Jines ofcommunaoon
are critiCll.

A WOrd About
CoInIftUftfcMlftl Pl...,. ...
IeIearch _ detelopment-<Jl'l-=hin&
Iftd IeImin& on whir k..tOchanie
BChin& praak:es, on UteS d hMI.-e
and~ and on new forms eXuas­
..,.-is becomIna IftX'e ilftPOlTJftt to
school syRmS. efbts to rauuaure
blat newamund. Very little ....lth and
deteIopment occurs inside Idwd sys.
teft1S, tarFr becaute rhe!e is no IftlIftCbJ
suppcMt.1lttIe IeIibUky to sper'.mcnt, 2nd
no mechlntsm to IcmI fDn CIIperience.
AaJrdemonarJIes thar corpotIIIon6, in
concm with aIucuors, an millie signlfi.
ant conuibution in this JreI\2..

To ensure thlt asmall experimcnral efbn
has impbbons~me ckssroom
WIll, aU pIItie5 muSl undersund who
needs what kind ofinbrmalion. tnd what
bm that inbnnation shook! rake. "'lth­
out CIlIIOrdInarydbu on the part of
local educaors, policy mUm, business
plltnef5, and rescardIers ro communic2te
the findings in an ol1flOing ashian, the
concept ofresearch and devebpment
will nor rake hold in school systemS.
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1!Je COIIfJ1I* rrfJOrt isplittof./OJT
Rewnr:b Portfolio, • pIIdIIIlM*""'*
f""~~ ......"....
slMts,llfIIIa~.7IJeptJdIIl
Is (ll)fIII6IJIIJtw$7.00(pk""'"
~-.birIf"').tr­
*Appk -NwLbtt"..- CIJIl
1~214S ~ anIIJrhy~ _ or
forinjorrlllldDn ...... IIJIfIIdMse
o'*'- bfUtISI]HIft""""JJJ321WA

You Uln also douJnJodd.. ,.",.from
AfJIJW.i1IIt. ToJf"" ii, ..'"~
paJb: X-I2EtbM:tItioft: EduaIion
Resourtes:~Cl4moo. of
Tomorrowluaming TecI:mt»ogies;
Research Reports.

e 111t4Apf*ea..-r.k ,. ~ ......................fIl.CaIIIpuw.IK.•......-s
inllle U.SA _in Ill'- JaYr ..t tJIltft1lac.,... ft ~1O~farllllllflllll.. iI
~.-..dwl dliI pMc.ian is aaIted.



SInce Its Inceptton In 1915. the
Apple a••room. of Tomorrow
(ACOn protect .. examined
the effeCt. Of Immediate access
to l8chnofooy on teaching
and learning.

Thlding Places: When Teachers
Utilize Student Expertise in
Technology-Intensive Classrooms

In the ACOT ..-ct'l report
.......zed , c.thy
Rt , Ph.D, Md her
coli dllcuu how the
IntrOductIOn of teettnotogy
aerwct•• ctltalyst for lnetrue­
tIon8I cftIInge and led to I'INIfOr
role IItIIftI fOr both tMeMra
... atudenta. To get Ute com­
,.... report, _ the Inform_Ion
IeCtIOn lit the end.

BackGround
In ACOT classrooms, teaChers and stu­
dents have constant access to awide Y2ri.
ety of teChnologies, including computerS,
printers, scanners, vidC!Cdisc and vide0­
tape players, modems. CD-ROM dri'Ies,
and hundreds ofsoftware tides. Data
sources consisted ofa YIriI:ly ofcommuni­
cations from 32 eJemenwy and secondary
t~ers in ACOT cJaurooms: weekly
reports sent vi2 electronic m2il, corre­
spondence between sir.es, and bimonthly
audio tapeS on which the teachers
reflected mout their experiences~ Usinl
this seJf.reporr data, the re.sean:hers bJnd
that. at first, the teaChers continued to !ely
on tI1ditiotW teaching~pire
radiaJ physial changs brought about
by the in~roduction ofdie cechnologial
too~. Over time, however, the medKxi
ofcl2ssroom instruction shifted Iiom
the traditiort2lleaure·recilation-seatWOrk
model to one thai~ hemJy dependent
on student collabol'2tion and peer
teaching.

This report provides an in-depth 2na1ysi$
ofone 2Spect of instructional chanae-the
willingness of teachers to relinquish their
role as expert and to take advInllge of
student knowledge. The~rs ex­
amined how and why teachm began ro
utilize student expertise, how the rob
ofstudent cxpe1U expanc:b1 as teachers
recognized the benefits of peer intelX·
don, and how changes If the classroom
:and institutional ~1s reini>rced

teachers' decisions to utiIi:re stUdent
expertise. Also, the report discusses the
need for changes In rachers' and stu­
dents' beliefs about their roles irt the
classroom. The reseachers band thal,
as reachers experimented with new in­
structional straegies, they confronted
their previous beliefs about the role of
rocher and student.

This study diJJers from ather inw:stip­
lions of peer collabondon because it
focuses on Lhe tcaehcrs' arperiences
and perspectives-rather than on Sludent
outcomes, and because it dilcusses·how
Students weN beyond peer tclCtarw to
stwe meit expenRwkh~, school
adminlstcuolS, and fImIy members. Also,
since the d3ta C01Ier 2 1Iue-,.- period.
the repon takes a long-term view of
teaCher change.

Ullng Student.' .......
At. the beginningof the pqea.1eachets
and students f.Im1lhe daul'linl prospect
of leaming how to use a multitude fi
technologiaJ tools. In addidon, most
teachers lelt uncombuble wkh the ra:t
[hat they knew little more than their stU­

dents about usin. the rechnoloaY. Before
long. !lowewer, some studentS beame
expens in using particullrcomputet' soft­
ware or han:tware, and swted providing
technical assistance to one :nxher and (0

their teaChers. E\4en first""'" offered
to teach their friends how ro bcxx a
disk or man~U't'ef' a mouse. AI first,

ACOT Report Summaries


